I N T R O D U C T I O N
Major Non-Transmissible Chronic Diseases (NTCDs) are usually associated with modifiable risk factors. Up to 80% of cases of cardiovascular disease, stroke, and type 2 diabetes, and 40% of cancers can be prevented by the elimination of factors such as tobacco use, inadequate diet, physical inactivity and excessive consumption of alcohol [1] . Similarly, overweight is also an important risk factor for NTCDs [2] . The cooccurrence of the above-mentioned factors potentiates the risk of the development of NTCDs, and the effect of this co-occurrence is higher than the sum of the independent effects [3] .
Studies, worldwide, have reported the co-occurrence of the risk factors for NTCDs, in adolescents [4] [5] [6] . In Brazil, only one study assessed the simultaneous occurrence of the five main factors cited [7] . Nunes et al. [8] , also studied five factors, but did not take into account overweight to compose the variable co-occurrence. Other authors studied four factors, without evaluating the consumption of alcohol [9] or overweight [10] [11] [12] [13] , or three factors, without evaluating tobacco consumption or excess weight [14] .
Sedentary behavior has been defined as a set of activities involving low energy expenditure, best characterized by the time spent on screen activities, such as watching television and playing video or computer games [15] . Such behaviour has been pointed out as an important risk factor for NTCD development, regardless of the physical activity status [16, 17] ; therefore, it is important to consider it as one of the risk factors that compose the variable co-occurrence. However, sedentary behavior has been investigated in only two studies focusing on co-occurrence, in Brazilian adolescents [8, 14] .
In spite of several studies assessing the inadequacy of food consumption, as a behavioral risk factor, most of them assessed only the low consumption of fruits and vegetables. However, a high consumption of Ultra-Processed Foods (UPF) has been identified as one of the main causes of the current obesity pandemic and NTCDs [18] , and investigation of this behavior may contribute to obtaining a better understanding of the co-occurrence of the risk factors for NTCDs, in adolescents. The present study has the following objectives: (a) to examine the prevalence of the occurrence and co-occurrence of behavioral risk factors for NTCDs, in adolescents, and its association with sociodemographic variables; (b) to evaluate the association of each behavioral risk factor with the co-occurrence of these factors.
M E T H O D S
This cross-sectional study analyzed baseline data from the Longitudinal Study of Nutritional Assessment of Adolescents (Elana), carried out in 2010, with first-year high school students of two public schools and four private schools, in the metropolitan region of Rio de Janeiro, chosen to meet the sampling plan provided for the base study, as described by Moreira et al. [19] . All of the 1,131 adolescents enrolled in this grade, who met the inclusion criteria of the Elana (not pregnant or nursing, and who had no physical or mental condition that impaired the ability to answer the questionnaire or anthropometric assessment), were considered eligible. Of these, 1,039 agreed to be part of the study, and authorization to participate was obtained from their guardians.
Data collection was performed by trained evaluators. A self-reporting questionnaire was used to obtain information on sociodemographic variables (sex, age, skin color, school type) and the behavioral risk factors for NTCDs (physical inactivity, sedentary habits, alcohol consumption, smoking, overweight and inadequate eating habits such as an non-regular consumption of fruits and vegetables and a high consumption of UPF).
Physical activity was assessed by the International Physical Activity Questionnaire, short version, validated for Brazilian adolescents [20] . For the data analysis, the following categories were set: active (very active and active) and inactive (irregularly active and sedentary). Sedentary behavior was evaluated through the practice of watching Television for two hours or more, per day [21] . This was the only kind of sedentary behaviour that was associated with the indicators of adiposity, in the adolescents evaluated in the Elana, compared to sedentary behaviors involving other media types [22, 23] , as also corroborated by Arango et al. [24] . The consumption of alcohol was considered a risk when at least one glass or one dose had been consumed in the last 30 days [25] . Current smokers were classified as being at risk [25] . [27] . Consuming fruits and vegetables five times or more per week was considered regular consumption [28, 29] , as obtained from the sum of the frequency of consumption of all types of fruits and vegetables, in the FFQ. According to the classification proposed by Monteiro et al. [30] , UPFs were defined as industrial formulations made wholly or mainly of substances extracted from foods (oils, fats, sugar, and protein), derived from food constituents (hydrogenated fats, and modified starch), or synthesized in the laboratory based on organic materials (colorants, flavorings, flavor enhancers and other additives used to provide products with attractive sensory properties). Based on this definition, the following foods were considered UPF: bread loaves, powdered chocolate, stuffed biscuits or wafers, curds and cheese, instant noodles, industrialized fruit juice, industrialized tea or mate, guarana-based refreshments, soda, chips and snacks, readymade pizzas, hot dogs, hamburgers, nuggets, candy and industrialized sweets, chocolate, ice cream or popsicles, and gelatine.
The percentage of the daily energy consumed from UPFs was calculated, and the adolescents who were in the third tertile of the distribution of this variable were classified as having high consumption. Having the highest position in the percentile distribution of UPF consumption has already been associated with an increased risk of metabolic syndrome, among Brazilian adolescents [18] , justifying the criterion adopted in this study.
The variable "co-occurrence of risk factors" was obtained by the sum of the factors described, grouped into three categories ("none or a single factor" (reference), "two factors" and "three or more factors"). A Chi-square test was used to compare the frequencies, and a Mann-Whitney U test was used to compare the medians between the categories of sociodemographic variables. Ordinal logistic regression was used to assess the magnitude of the association between the occurrence of risk factors and the sociodemographic variables, and each of the risk factors alone. Bivariate and multivariate analyses were performed, in which the effect of each variable on co-occurrence was adjusted for the other sociodemographic variables that showed a p-value <0.20 in the bivariate analysis. In the multivariate analysis, those with p<0.05 were considered significantly associated. The assumption of proportionality between the categories of the ordinal variable was verified by the Brant test, and the significance of the coefficients, by the Wald test. 
R E S U L T S
The age range of the adolescents was 13 to 19 years, and most them were younger than 15 years (68.4%). Girls made up 53.6% of the evaluated population; 53.8% of the sample comprised black/brown individuals and 50.7% were private school students. The most prevalent risk factors were sedentary behavior (68.8%), alcohol consumption (36.8%) and overweight (26.8%) ( Table 1) . Physical inactivity was more prevalent in girls, as was the consumption of UPF.
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those younger than 15 years. However, excess weight, physical inactivity and sedentary habits were more prevalent in younger individuals. Caucasian adolescents were more inactive, had more sedentary lifestyles, and had a lower frequency of fruits and vegetables consumption compared to black/brown individuals. Overweight and the non-regular consumption of fruits and vegetables were more prevalent in adolescents from private schools than those from public institutions. However, individuals from public schools smoked more than those from private schools ( Table 2 ). The median daily intake of (Table 4) .
D I S C U S S I O N
The high prevalence of the behavioral risk factors for NTCDs, both isolated and clustered, is highlighted in this study. Caucasian adolescents, students from private schools, and girls were found to be the subgroups that were at a higher risk. Smoking, high consumption of UPF, alcohol consumption and sedentary habits significantly increased the chance of the co-occurrence of risk factors.
The high frequency of the co-occurrence of risk factors for NTCDs (almost 70.0%), observed in this study, has also been described by other authors (ranging from 45.0% to 72.2%) [7] [8] [9] [10] [11] [12] [13] [14] . However, comparison with the findings of those studies should be performed with caution due to the diversity in the risk behaviors assessed. Such diversity also limits the comparison of the results, with regards to the association of the occurrence of risk factors with the variables related to the socioeconomic level, as well as the use of the different indicators used to build this construct. In this study, being a Caucasian adolescent and having private school education were considered markers of a better socioeconomic situation [31] , and presented a higher chance of the co-occurrence of risk factors compared to the case of black/brown and public school students. Rodrigues et al. [13] , observed a similar relationship in adolescents from private schools of Cuiabá, Mato Grosso, while Tassitano et al. [11] observed a higher chance of exposure to three or more risk behaviors, in adolescents with a higher family income. However, Silva et al. [14] , reported a lower chance of the clustering of risk factors among those whose mothers had a higher level of schooling.
The high consumption of UPF, and physical inactivity were more prevalent in girls, which may explain the fact that girls exhibit a greater chance of co-occurrence. The higher consumption of UPF [32] and physical inactivity [33] , in female adolescents, in comparison to their male counterparts, has already been demonstrated in studies conducted in Brazil.
Of the isolated risk behaviors, our study highlights the high prevalence of sedentary habits, which affect almost 70% of adolescents; this is similar to what has already been described in other studies, conducted on Brazilian adolescents [8, 25] . In this study, both sedentary habits and physical inactivity were more prevalent among the youngest adolescents. This result corroborates the data obtained by Nunes et al. [8] who also showed that younger adolescents are at a greater risk of being both physically inactive and sedentary, compared to their peers. However, this association is still not well-established, as another study reported no association between physical inactivity and adolescents' age [7] ; in yet another study, this association was observed only among older adolescents [34] .
Alcohol consumption, among adolescents, can lead to health problems in adulthood, and is also associated with an increased risk of excessive alcohol consumption throughout life [35] . The frequency of alcohol consumption (36.8%) was similar to that observed in a schoolbased study conducted in Cuiabá (39.0%) [13] . However, this frequency was higher than that found in the Pesquisa Nacional de Saúde do Escolar (PeNSE, National Adolescent Schoolbased Health Survey) study (27.3%) , in 2009; this may be explained by the difference in the studied adolescents' age range. In the PeNSE study, the population comprised ninth-year high school students, while the present study assessed first-year high school students. Only age was associated with the consumption of alcohol, which was found to be more prevalent among older adolescents, as shown by Strauch et al. [35] .
Another high-frequency risk factor observed in our study was the prevalence of overweight (26.8%), which was higher than the national average (20.5%) found in the 2008/2009 Household Budget Survey [36] , and a little above the prevalence in the Southeast region (24.4%). Overweight was more prevalent among those aged 15 years or less (30.1%) and students from private schools (31.5%). This may be related to the higher prevalence of physical inactivity and sedentary behavior observed among the younger students, as such behaviors are directly associated with being overweight [37] .
The non-regular consumption of fruits and vegetables, as observed in this study (16.4%), was lower than that found by other authors [7, 9, 11, 14] . However, the different methods used for the assessment of food consumption, as an indicator of risk or as a protective factor against NTCDs, make comparison difficult. In this study, food consumption was evaluated based on the sum of the consumption frequency of each of the fruits and vegetables, as obtained through the FFQ. It is believed that this strategy could have led to an overestimation of the frequency of consumption of these foods. No difference was observed in the consumption of these foods between the sexes, confirming the findings of other studies [38, 39] , or between age groups [38] .
With regards to the comparison of fruits and vegetables consumption, according to socioeconomic indicators, the results of this study, which suggest that Caucasian adolescents and those from private schools consumed fruits and vegetables with lower regularity, are corroborated by data from the PeNSE study [39] which also revealed a higher consumption of vegetables by private school students. This might be explained by a possible effect of the National School Meal Program on the consumption of healthy foods by adolescents in public schools, since one of the priorities of this program is the incentive of the consumption of fruits and vegetables [40] .
The contribution of UPF consumption to the percentage of calories ingested, as observed in this study (54.7%), was similar to that found in young adults in Pelotas, Rio Grande do Sul (51.2%) [32] and higher than that found in the general Brazilian population (29.6%), across ages [41] ; this could be attributed to the fact that the consumption of such foods is more frequent in adolescents, according to the results of a National Food Survey [42] .
A limitation of the study is the convenience allocation of the participating schools, which limits the generalization of the results. However, the results obtained, in general, are in agreement with studies that evaluated probabilistic samples of adolescents. Another limitation is the application of self-reporting questionnaires, which presupposes a good ability to read and interpret the questions that make up the instruments used, which is not always the case among students. However, the team responsible for collecting the data was present to clarify possible doubts during the entire duration in which the adolescents responded to the questionnaires. This strategy aimed at minimizing errors of interpretation and response. It is also worth noting that the use of a FFQ, as a method to assess food consumption, tends to overestimate the reported consumption [43] . However, this tendency of overestimating makes the presence of a risk factor even more evident among those who were classified as having a non-regular consumption of fruits and vegetables, which is considered a marker of a healthy diet.
The positive points of this study include the use of instruments validated for use in Brazilian adolescents [20, 27] or those already used in the main PeNSE [39] , for the assessment of risk factors. In addition, unlike in the case of other national studies with a similar focus, we assessed the chance of the occurrence of seven avoidable risk factors for NTCDs, including https://doi.org/10.1590/1678-98652017000600007 756 ASD OLIVEIRA et al. the five most important factors which were recognized in the literature as strongly associated with these diseases [1] [2] [3] .
C O N C L U S I O N
In conclusion, sedentary habits, alcohol consumption and overweight were found to be the modifiable risk factors for NTCDs that affected the investigated adolescents the most. A high proportion of these young individuals were exposed to two or more factors, concurrently. Caucasian female adolescents, and private school students were likelier to exhibit concurrent behavioral risk factors for NTCDs, alongside those who smoked, consumed alcohol and excess UPA, and exhibited sedentary behavior. 
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